Biomechanical behavior of hydroxyapatite as bone substitute material in a loaded implant model. On the surface strain measurement and the maximum compression strength determination of material crash.
Many investigators have advocated that hydroxyapatite ceramics may be extremely prospective bone substitute material mainly through evidence with its given biocompatibility towards bone and demonstrated continuity between living bone and hydroxyapatite. Its mechanical brittleness and strength, however, have been the most serious considerations. In this paper, a study has been performed using animal experiments, massive hydroxyapatite ceramics are implanted into rectangular bone defect created by operation at the load-bearing area in close contact with tibia plateau. The changes of surface strain at the hydroxyapatite implantation of retrieved tibiae are measured at any week after implantation when the compressive stress were applied in the direction of long axis in order to clarify the mechanical behaviors of hydroxyapatite living bone complex. The compression strength of hydroxyapatite implant crash was also determined at each week after implantation. Results revealed that the hydroxyapatite living bone complex has been proven to have sufficient flexibility such that it shows no hysteresis in stress versus strain relationship up to 200 kg of applied load. The strain pattern on the surface of hydroxyapatite implant develops quite similar to that of natural cortical bone. The material crash of hydroxyapatite implant tolerates up to 500 kg of load at 52 weeks after implantation. These characteristics suggest that it achieves normal skeletal function in the points of biomechanical properties in vivo.